Shigella is a Gram-negative bacterial species of the family Enterobacteriaceae that causes bacillary dysentery in humans. This acute colitis reflects the capacity of the microorganism to disrupt, invade and cause the inflammatory destruction of the intestinal epithelium. The pathogenesis of the Shigella infection can be seen as a disruption of the homeostatic balance that protects the gut against inflammation in the presence of its commensal flora. This provides the unified view that enteroinvasive pathogens allow for the identification of key signalling molecules and pathways involved in the regulation of intestinal inflammation, and more generally, in the regulation of the innate and adaptive immune response. encoded by a virulence plasmid (10) and delivered to eukaryotic cells by a type III secretory system (TTSS) (11) . The kinetics of effector delivery by the TTSS into epithelial cells have recently been unravelled in real time by our group (12) . This series of cross-talks allows entry of the bacteria into epithelial cells by a macropinocytic event reflecting massive reorganization of the host cell cytoskeleton that is triggered by activation of small GTPases of the Rho family (13) and activation of a cascade involving Src and its phosphorylated substrate cortactin (14) , both of which induce actin nucleation and assembly via activation of the Arp2/3 complex. Following entry and lysis of the phagocytic vacuole, bacteria escape into the cytoplasm and move intracellularly in an actin-dependent process involving a plasmid-encoded outer membrane protein, IcsA (15) , the host-cell protein neural Wiskott Aldrich syndrome protein and the actin nucleating complex Arp2/3 (16) . Bacteria then spread from cell to cell following engagement of adherence junction components (17) . Paracrine regulation, mediated through hemi-channels by which infected cells release ATP and cause Ca 2+ fluxes in yet uninfected cells of the epithelial lining, creates a highly permissive state of invasion that amplifies the efficiency of invasion (18) . The whole process leads to massive intracellular colonization of the intestinal epithelium, which accounts for the development of mucosal inflammation because each invaded cell gets reprogrammed by intracellular microorganisms to express proinflammatory molecules dominated by the expression of interleukin-8 (19) , thus triggering massive recruitment of polymorphonuclear leukocytes (20) . Acute recruitment of this mucosal infiltrate of polymorphonuclear leukocytes is essential to eradicate shigellae (21) , but this occurs at the cost of massive epithelial destruction (22) . The role of antibacterial peptides expressed by IEC in the control of pathogens in the course of an acute infection remains to be definitely demonstrated, but even more interestingly, poor expression of cryptdins by Paneth cells may be related to the triggering of uncontrolled inflammation in Crohn's disease (23) . Intracellular sensing and proinflammatory programming is based on recognition of the Shigella PGN by Nod proteins (24), particularly Nod1, which is able to discriminate between PGN from Gram-negative and Grampositive bacteria (25, 26) . This has set a new paradigm of intracellular sensing of bacteria leading to 'inside in' signalling that activates the nuclear factor-kappa B and c-Jun N-terminal kinase pathways (Figure 2) , and thus the transcription of numerous proinflammatory genes. Nod molecules are composed of three domains: a leucine-rich C-terminal domain, which is likely to achieve recognition of the PGN fragments, a central nucleotide binding site domain, and one or caspase recruitment domains. Nod1 recognizes a muropeptide characterized by a tripeptide with a molecule of mesodiaminopimelate in position 3. Nod2 recognizes a shorter and generic muropeptide present in all PGN, the muramyl dipeptide (27) . This whole process accounts for the break in tolerance induced by invasive pathogens, making Nod molecules an essential system for the perception of bacterial aggressions to the epithelium.
The number of pending questions are numerous; however, three dominate: do Nod molecules also participate in the homeostatic balance controlling the commensal flora? In other words, can Nod molecules recognize pathogen-associated molecular patterns (PAMPs) from extracellular bacteria? What level of cross-talk is achieved between the Nod and toll-like receptor molecules in the global network of cell signalling in the presence of PAMPs? How are bacterial PAMPs presented to intracellular Nod molecules?
In the case of Shigella, an intracellular pathogen that escapes into the cytoplasm, presentation of PAMPs to Nod-sensing molecules is direct. It was not clear, on the other hand, whether extracellular pathogens could be recognized by this system. Recent work on Helicobacter pylori interacting with gastric epithelial cells (28) has shown that the type IV secretory system encoded by the cag operon was able to introduce H pylori PGN fragments into target cells along with the Cag protein effectors.
Last but not least, another emerging theme is how invasive shigellae cope with the strong, innate response they elicit, and how they manage to survive and efficiently colonize the epithelial surface before proceeding to invasion. Accumulating evidence indicates that a group of effector proteins encoded by the Shigella virulence plasmid and secreted through the TTSS Figure 2 ) The complex border between commensals and pathogens regarding the cross-talks controlling tolerance and inflammation (32) . BLPs Bombesin-like peptides; DC Dendritic cell; LPS Lipopolysaccharide; NF Nuclear factor; PGN Peptidoglycan; TLR Toll-like receptor are likely to be strong regulators of the innate and possibly adaptive immune responses. These proteins, such as outer surface protein(s) and invasion plasmid antigen(s), are expressed only during periods of activation of the TTSS, even though it is not yet clear whether the TTSS is constantly activated in vivo, or simply turned on every time bacteria meet the eukaryotic cell surface, particularly the epithelium. In any event, one of these proteins, outer surface protein G, has recently been shown to downregulate activation of the nuclear factor-kappa B signalling pathway. It does so through a very original process in which it binds to the ubiquitine-transfering enzymes ubiquitine-conjugating enzyme 5 and ubiquitineconjugating enzyme 7, thus blocking the degradation of inhibitory kappa B (29) . One may thus expect that a battery of anti-inflammatory proteins will soon be unravelled in Shigella. One should, however, look beyond the mere aspect of inflammation; it is expected that such effectors will not only affect the innate immune response in the broad sense, but also the adaptive immune response, as well as some basic aspects of the physiology and homeostasy of the epithelial barrier.
CONCLUSION
We may be ready for a unifying approach to intestinal inflammation by developing, in parallel, studies aimed at understanding the homeostatic mechanisms allowing tolerance of the intestinal flora, deciphering how (enteroinvasive) pathogens cause intestinal inflammation and break this tolerance process, and understanding the molecular mechanisms of inflammatory bowel diseases. These are clearly interconnected topics that provide a fascinating intrusion into the basic mechanisms of intestinal physiology and immunity.
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